Free energy landscapes of prototropic tautomerism in pyridoxal 5'-phosphate schiff bases at the active site of an enzyme in aqueous medium.
We have performed hybrid quantum-classical metadynamics simulations and quantum chemical calculations to investigate the free energy landscapes of intramolecular proton transfer and associated tautomeric equilibrium in pyridoxal 5 '-phosphate (PLP) Schiff Bases, namely the internal and external aldimines, at the active site of serine hydroxymethyltransferase (SHMT) enzyme in aqueous medium. It is important to determine the relative stability of the two tautomers (ketoenamine and enolimine) of the PLP aldimines to study the catalytic activity of the concerned enzyme. Both the internal PLP aldimine (PLP-LYS) and the external PLP aldimine (PLP-SER) of SHMT are found to have a higher stability for the ketoenamine tautomer over the enolimine form. The higher stability of the ketoenamine tautomer can be attributed to the more number of favorable interactions of the ketoenamine form with its surroundings at the active site of the enzyme. The ketoenamine is found to be stabilized by about 2.5 kcal/mol in the PLP-LYS internal aldimine, while this stabilization is about 6.7 kcal/mol for the PLP-SER external aldimine at the active site of the enzyme compared to the corresponding enolimine forms. The interactions faced by the PLP aldimines at the active site pocket determine the relative dominance of the tautomers and could possibly alter the tautomeric shift in different PLP dependent enzymes. © 2018 Wiley Periodicals, Inc.